Reconsideration of insulin signals induced by improved laboratory animal diets, Japanese and American diets, in IRS-2 deficient mice.
Current Japanese and American diets and Japanese diet immediately after the War were converted to laboratory animal diets. As a result, current laboratory animal diet (CA-1, CLEA) unexpectedly resembled the diet of Japanese after the War. This is considered to result in an under-evaluation of diabetes research using laboratory animals at present. Therefore, changes in insulin signals caused by current Japanese and American diets were examined using IRS-2 deficient mice ( IRS2(-/-) mice) and mechanisms of aggravation of type 2 diabetes due to modern diets were examined. IRS2(-/-) mice at 6 weeks of age were divided into three groups: Japanese diet (Jd) group, American diet (Ad) group and CA-1 diet [regular diet (Rd)] group. Each diet was given to the dams from 7 days before delivery. When the IRS2(-/-) mice reached 6 weeks of age, the glucose tolerance test (GTT), insulin tolerance test (ITT) and organ sampling were performed. The sampled organs and white adipose tissue were used for analysis of RNA, enzyme activity and tissues. In GTT and ITT, the Ad group showed worse glucose tolerance and insulin resistance than the Rd group. Impaired glucose tolerance of the Jd group was the same as that of the Rd group, but insulin resistance was worse than in the Rd group. These results were caused an increase in fat accumulation and adipocytes in the peritoneal cavity by lipogenic enzyme activity in the liver and muscle, and the increase in TNFalpha of hypertrophic adipocyte origin further aggravated insulin resistance and the increase in resistin also aggravated the impaired glucose tolerance, leading to aggravation of type 2 diabetes. The Japanese and American diets given to the IRS2(-/-) mice, which we developed, showed abnormal findings in some IRS2(-/-) mice but inhibited excessive reactions of insulin signals as diets used in ordinary nutritional management.